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(74) [Attomey(s) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Objective] While keeping characteristic which conventional tri 
chlorotrifluoroethane has and is superior it offersthe substitute 
composition which does not produce effect to ozone layer. 

[Constitution] Pseudoazeotropic solvent composition which co 
nsists of 1,1,1,2,3,4,4,5,5,5 -decafluoropentane and 
cyclopentane . 
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[Claim(s)] 

[Claim 1] Pseudoazeotropic solvent composition comprising cy 
clopentane and 1,1, 1,2,3,4,4,5, 5, 5-decafluoropentane. 

[Claim 2] The pseudoazeotropic solvent composition of Claim 
1, that comprises 50 to 99 weight% 1,1,1,2,3,4,4,5,5,5- 
decafluoropentane and 1 to 50 weight% cyclopentane. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, it regards 
pseudoazeotropic solvent composition which is used for print 
substrate ,the IC or other electronic part , precision 
mechanical part and glass substrate or other degreasing etc. 

[0002] 

[Prior Art] Mixed solvent composition of 1,1, 2-trichloro-l,2, 
2-trifluoroethane (Below , you call R113. ) or this Rl 13 
and soluble solvent which aresuperior in incombustibility , low 
toxicity and stability is widely used forvarious lipid or other 
washing, in this. To possess or other feature where RI13, does 
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not damage the metal , plastic and elastomer or other material, 
in order selectively melts variousfouling, various precision 
mechanical part and various electronic part which consist of 
metal , the plastic and elastomer etc, it was a optimum in 
precision mechanical part and optical component or 
otherwashing. 

[0003] 

[Problems to be Solved by the Invention] Is used until recently a 
s for Rl 13 which, It possesses various benefit of in spite, in 
chemical quite stability forthe sake of, lifetime inside 
convection zone is long, diffusion doing,reaches to 
stratosphere, disassembles here with ultraviolet light and 
generatesthe chlorine radical, this chlorine radical happens 
stratosphere ozone and chain reaction , from factthat ozone 
layer is destroyed, production * consumptionregulation is 
executed. 

[0004] Because of this, search of substitute solvent which is diffi 
cult to destroy the ozone layer in place of conventional Rl 13, 
is done actively. As this substitute solvent, 2, 2-dichloro-l,l, 1- 
trifluoroethane , 1, 1-dichloro-l-fluoroethane , 3, 3-dichloro-l, 
1,1,2, 2-penta fluoro propane and 1 , 3-dichloro- 1 , 1 ,2,2, 3- 
penta fluoro propane etc aredeveloped. 

[0005] These substitute solvent have had washing characteristic 
which is superior in sameway as Rl 13, furthermore also 
influence to ozone layer quite issmall. But, as for these 
substitute solvent, because chlorine atom is included, extremely 
itis little, but somewhat effect is produced to ozone layer. Then, 
effect is not produced to ozone layer completely, 
furthermoredevelopment of substitute solvent which is superior 
is desired. 

[0006] While satisfying characteristic where conventional Rl 1 
3 has had this invention and, issuperior it is something which 
designates that it offers novel fluorinated hydrocarbonsolvent 
composition which you can use as substitute solvent which 
completely does not produceeflfect to ozone layer as object. 

[0007] 

[Means to Solve the Problems] As for this invention in order th 
at aforementioned object is achieved,it is something which can 
be done, it is something which offers the 1,1, 1,2, 3,4,4,5, 5,5- 
decafluoropentane (Below , you call R4 3-lOmee . ) and 
pseudoazeotropic solvent composition which consists of 
cyclopentane to 1st. 

[0008] Mixture proportion of pseudoazeotropic solvent compo 
sition of this invention especially is not limited, showsthe 
pseudoazeotropic behavior over essentially all composition 
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range, is not a composition change For most part and canuse, 
but it is a preferably R4 3-lOmee 50 to 99 weight% and a 
cyclopentane 1 to 5 0 weight%, furthermore is a preferably R4 
3-lOmee 80 to 99 weight% and a cyclopentane 1 to 20 
weight%. 

[0009] In addition as for cyclopentane it can use those which ar 
e acquired asthe petroleum distillate, in this case, other 
hydrocarbons such as n-pentane , 2, 2-dimethyl butane , 2, 3- 
dimethyl butane , n-hexane , methyl cyclopentane , 2- 
methylpentane , 3-methylpentane and cyclohexane exists in 
distillation fraction. 0.01 to 10 weight% to include respectively 
in cyclopentane it is possible thesehydrocarbons. 0.0lto30 
weight% to include it is possible 2-methylpentane. 

[0010] In order to raise solubility mainly, one, two or more kin 
ds of compound which islisted below for example 0. 1 to 50 
weight% and preferably 0. 1 to 30 weight% , furthermore in 
rangeof preferably 0. 1 to 20 weight% adding and mixing is 
possible to in composition of this invention. 

[001 1] N-pentane , 2-methylbutane , 2, 2-dimethylpropane , 
n-hexane , 2-methylpentane , 3-methylpentane , 2, 2- 
dimethyl butane , 2, 3-dimethyl butane , n-heptane , 2-methyl 
hexane , 3-methyl hexane , 2, 3-dimethyl pentane , 2, 4- 
dimethyl pentane , n-octane , 2,2, 3-trimethyl pentane , 2,2, 4- 
trimethyl pentane , cyclohexane , methylcyclohexane and 
ethyl cyclohexane or other hydrocarbons . 

[0012] Dichloromethane , cis-1, 2-dichloroethylene , trans- 1, 

2- dichloroethylene ,1,1, l-trichloroethane , 1,1,2- 
trichloroethane , trichloroethylene , tetrachloroethylene or 
other chlorinated hydrocarbon, methanol, l-propanol, 2- 
propanol , 1-butanol , 2-butanol , isobutanol and t-butanol or 
other alcohols . 

[0013] Acetone , methylethyl ketone , methyl butyl ketone , 
methyl isobutyl ketone or other ketones , diethyl ether , 
methyl cellosolve , tetrahydrofliran , I, 4-dioxane or other 
ethers , 2, 2-dichloro-l,l, 1-trifluoroethane , 1, 1-dichloro-l- 
fluoroethane ,3, 3-dichloro- 1,1,1,2, 2-penta fluoro propane , 1, 

3- dichloro-I,l,2,2, 3-penta fluoro propane or other 
chlorofluorohydrocarbon, ethyl acetate , propyl acetate and 
butyl acetate or other esters . 

[0014] In order to raise stability mainly, one, two or more kinds 
of compound which islisted below for example in range of 0. 
001 to 10 weight% and preferably 0.0 I to 5 weight% adding 
and mixing is possible to in composition of this invention. 

[0015] Nitromethane , nitroethane , nitropropane , nitrobenz 
ene or other nitro compound, diethylamine , triethylamine , i- 
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propyl amine , butylamine , i-butylamine or other amines , 
phenol ,0-cresol , m-cresol , p-cresol , thymol , p-t-butyl 
phenol , t-butyl catechol , catechol , iso eugenol , o-methoxy 
phenol , 4,4*-dihydroxy biphenyl-2, 2-propane , isoamyl 
salicylate , benzyl salicylate , methyl salicylate and 2,6-di-t- 
butyl-p-cresol or other phenols 



[0016] Triazoles of 2-(2'-hydroxy-5'-methyl-phenyl) benzotri 
azole , 2-(2'-hydroxy-3'-t-butyl-5'-methylphenylV5-chloro 
benzotriazole , U2, 3-benzotriazole and 1-[(N, N-bis-2- 
ethylhexyl) aminomethyl] benzotriazole. 

[0017] Pseudoazeotropic solvent composition of this invention 
has conventional R113 system and dissolving power of same 
extent,can form pseudoazeotrope where composition change 
quite is little, can use for idealin various application. As this 
exemplary application, grease , oil , wax , ink or other 
removal agent , paint solvent ,the extraction agent , glass , 
ceramic , plastic , rubber and metallicvarious goods , 
especially IC part , electric equipment , precision machine and 
the optical lens or other detergent etc can be listed. As washing 
method, if hand wiping , dipping, spray , shaking, ultrasonic 
cleaning andthe vapor cleaning or method etc which combines 
these should have beenadopted. 

[0018] 

[Working Example(s)] Working Example of this invention is s 
hown below. 

[0019] [Working Example 1] You inserted solvent composition 
20 kg which consists of R4 3-lOmee 99 weight% and 
cyclopentane 1 wt% inthe miniature single tank cleaning 
machine, 3 -day period drove with per 1 day 6 hours. In 
timewise sampling it does from cleaning tank * water separator 
each, it shows resultwhich was analyzed with gas 
chromatograph in Table 1 . 

[0020] 
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[Table 1] 
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[0021] [Working Example 2] You inserted solvent composition 
20 kg which consists of R4 3-lOmee 80 weight% and 
cyclopentane 20 weight% inthe miniature single tank cleaning 
machine, 3 -day period drove with per 1 day 6 hours. In 
timewise sampling it does from cleaning tank * water separator 
each, it shows resultwhich was analyzed with gas 
chromatograph in Table 2. 

[0022] 

[Table 2] 
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[0023] [Working Example 3] You inserted solvent composition 
20 kg which consists of R4 3-lOmee 50 weight% and 
cyclopentane 50 weight% inthe miniature single tank cleaning 
machine, 3-day period drove with per 1 day 6 hours. In 
timewise sampling it does from cleaning tank * water separator 
each, it shows resultwhich was analyzed with gas 
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chromatograph in Table 3. 

[0024] 

[Table 3] 
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[0025] [Working Example 4] You inserted solvent composition 
20 kg which consists of R4 3-lOmee 50 weight% and 
cyclopentane 48 weight% , the n-pentane 1 .4 wt% , 2, 2- 
dimethyl butane 0.1 weight% , n-hexane 0.2 wt% and methyl 
cyclopentane 0. 3 wt% in miniature single tank cleaning 
machine, 3 -day perioddrove with per 1 day 6 hours. In 
timewise sampling it does from cleaning tank * water separator 
each, it shows resultwhich was analyzed with gas 
chromatograph in Table 4. 
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[0026] [Working Example 5 to 11] Cleaning test of machine o 
il was done making use of solvent composition which is shownin 
below-mentioned Table 5 to 6. After soaking test piece (25 
mm X 30 mm X 2 mm) of namely, SUS-304 in machine oil ( 
Nippon Oil Co. Ltd. (DN 69-056-8167) make CQ-30), 5 min 
itsoaked in solvent composition of this invention which is 
shown in below-mentionedTable 5 to 6. It decides extent of 
removal of machine oil, it shows in thebelow-mentioned Table 
5 to 6 with result as removal degree. In .dbl circ. : good removabK 
: trace remnant . X : considerably remains. 
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[0029] 

[Effects of the Invention] It satisfies characteristic where conv 
entional Rl 13 has had 1,1,1,2,3,4,4,5.5,5'decafluoropeniane of 
this inventionand and pseudoazeotropic solvent composition 
which consists of cyclopentane , is superior, there is aor other 
benefit which does not produce effect to ozone layer. 
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